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[image: Picture 1]Don’t Lose Heart: Keeping Patients’ Heart Healthy by Remote Monitoring with the Use of Wearable Electrocardiograms (ECGs)



The ever-evolving domain of healthcare has now stepped into a digital era. New digital technologies are surfacing into the market allowing better surveillance and supervision of diverse health parameters. Within this realm of advancements, Wearable Electrocardiogram (ECG) devices have attracted considerable interest due to their ability to monitor cardiac health assisting healthcare professionals as well as common people in their fight against CARDIOVASCULAR DISEASES. 
CVD in the United Kingdom
	· CVD was responsible for 163, 888 deaths (27.1% of all deaths due to circulatory system failures) in 2019 (Cheema et al., 2022).
· Estimated annual CVD-related healthcare costs to the National Health Service (NHS) were 21 % of its overall expenditure (Luengo-Fernández et al., 2006).
· CVD-related disabilities, that significantly impact a person's functional capacity have increased (Allender et al., 2007). This means that more people having chronic heart problems are living longer.





Self-awareness and change in attitude among common people after Covid 19
The recent pandemic has brought substantial awareness among individuals about their health leading to an increase in anxiety among people and, consequently causing frequent visits to general practitioners (GPs) or hospitals. This is why, our hospitals, clinics, and healthcare staff members are over-burdened. They are dealing with an ever-increasing number of heart patients daily. So, we need to develop strategies promoting health, rapid screening and diagnosis of CVDs using alternative options with optimization of resources.    
Wearable Electrocardiograms (ECGs): Overview
Wearable Electrocardiograms (ECGs) have the potential to revolutionise the way we receive healthcare services. A wearable ECG is a small portable device that can be worn on the body and reads the electrical activity of the heart. 
How they are transforming health monitoring






Remote and self-monitoring
[image: Picture 4]With its ability to give vital signs like heart rate variability (HRV), healthcare professionals can now efficiently obtain continuous insight into a patient's cardiac activity. People themselves can monitor their health and change their health-related behaviours. This not only benefits patients but also reduces the strain on healthcare systems by eliminating the need for physical visits to a GP. They perform better at rest or slow walking, and their use for recreational fitness tracking has been suggested (O’Connor et al., 2009; Etiwy et al., 2019). 
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Early Detection
The ongoing collection of data facilitates the prompt identification of anomalies, irregular heart rhythms, and various cardiac irregularities that could be overlooked during normal monitoring. Also, they provide a better diagnosis than a 12-lead ECG, especially for atrial fibrillation (Bouzid et al., 2022). 


Adoption of wearable ECG in UK’s Healthcare System
Though gaining popularity, at present, NHS does not fund any wearable ECG devices, and patients are using self-funded devices (Clayton, 2023). However, there are projects in progress for the digitization of NHS’s services. One such project involves remote heart monitoring in mental health patients using wearable ECGs. The objectives include care continuity, faster monitoring and enhanced patient experience (NHS, n.d.). 

Challenges Faced in Its Usage
 Though gaining popularity, their usage faces many challenges. Lack of validity in clinical settings, variability of accuracy, data security and user digital literacy are a few of them (Canali et al., 2022). 
What needs to be done
There is a need to conduct a large-scale study in the UK by including a larger number of patients with diverse CVDs to gain a better understanding of the applicability and feasibility of wearable ECGs. 



Reference List
Allender, S., Foster, C., Scarborough, P. and Rayner, M., 2007. The burden of physical activity-related ill health in the UK. Journal of Epidemiology & Community Health, 61(4), pp.344-348. 
Bouzid, Z., Al-Zaiti, S.S., Bond, R. and Sejdić, E., 2022. ‘Remote and wearable ECG devices with diagnostic abilities in adults: A state-of-the-science scoping review.’ Heart Rhythm, 19(7), pp.1192-1201.
Canali, S., Schiaffonati, V., & Aliverti, A. 2022. Challenges and recommendations for wearable devices in digital health: Data quality, interoperability, health equity, fairness. PLOS Digital Health, 1(10), e0000104.
Cheema, K.M., Dicks, E., Pearson, J. and Samani, N.J., 2022. ‘Long-term trends in the epidemiology of cardiovascular diseases in the UK: insights from the British Heart Foundation statistical compendium’. Cardiovascular Research, 118(10), pp.2267-2280.
Clayton, O., 2023. Wearable cardiac monitoring: where are we now and where are we going? Editorial. British Cardiovascular Society. https://www.britishcardiovascularsociety.org/__data/assets/pdf_file/0032/68909/Olivia-Clayton-wearable-cardiac-monitoring.pdf 
Etiwy, M., Akhrass, Z., Gillinov, L., Alashi, A., Wang, R., Blackburn, G., Gillinov, S.M., Phelan, D., Gillinov, A.M., Houghtaling, P.L. and Javadikasgari, H., 2019. ‘Accuracy of wearable heart rate monitors in cardiac rehabilitation’. Cardiovascular diagnosis and therapy, 9(3), p.262.
Luengo-Fernández, R., Leal, J., Gray, A., Petersen, S., & Rayner, M. 200). Cost of cardiovascular diseases in the United Kingdom. Heart (British Cardiac Society), 92(10), pp.1384–1389. https://doi.org/10.1136/hrt.2005.072173
National Health Serivice (NHS). N.d. Supporting care with remote monitoring. https://transform.england.nhs.uk/covid-19-response/technology-nhs/supporting-the-innovation-collaboratives-to-expand-their-remote-monitoring-plans/ 
O’Connor, C.M., Whellan, D.J., Lee, K.L., Keteyian, S.J., Cooper, L.S., Ellis, S.J., Leifer, E.S., Kraus, W.E., Kitzman, D.W., Blumenthal, J.A. and Rendall, D.S., 2009. ‘Efficacy and safety of exercise training in patients with chronic heart failure: HF-ACTION randomized controlled trial’. Jama, 301(14), pp.1439-1450.






















Blog 2.
Road Ahead - Teaming up the Drink Less app and Mood Detection App to Curb Alcohol Consumption in the United Kingdom
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https://www.bhf.org.uk/informationsupport/heart-matters-magazine/medical/effects-of-alcohol-on-your-heart
We know the UK for its ‘drinking culture’, a term reflecting how drinking is normalized in our society. However, we cannot overlook the adverse effects, that alcohol consumption has on public health. 
‘Drink Less’ app and its integration with ‘Mood detection’ app- An Overview
People often turn to alcohol to relieve stress, without realizing its delayed negative effects on mood and anxiety. Alcohol consumption has been known to cause mood disorders (McHugh & Weiss, 2019). Apple’s ‘Drink Less’ is the most popular app which showed promising results in managing alcohol consumption in a study funded by the National Institute for Health and Care Research (NIHR, 2024; Oldham et al., 2024). we have integrated the ‘Drink less’ app with ‘mobiletype app’ to track emotions which was designed to gather information regarding the daily mood, stress levels, reactions, and overall functioning (Caldeira et al., 2017). This innovative app seamlessly combines the functionalities of Drink Less and MobileType apps. Users can track their drinking habits within the app, detailing the number of drinks, locations, emotional states, and social settings of each instance.
How it works
The ‘Drink less’ app makes use of the features of ‘mobiletype app’ to track the emotional status at the time of or after certain predefined time by the user.
The user may be prompted to enter how they are feeling either manually or by using automated prompts from the ‘mobiletype app’.
This data collected by mood detection app is then combined with the alcohol consumption data which was recorded by the ‘drink less’ app to generate a graphical representation of relationship between the amount of alcohol consumption and user’s emotional states over a selected period of time by the user.
The app is designed to engage patients through timely push notifications, based on their customized schedule. 
Furthermore, this data can be shared to their counsellors, facilitating informed support and guidance concerning their drinking behaviours and identifying recurring patterns.

Challenges in using this app
Though this app can help in identifying patterns it cannot establish causal relationships. There may be many reasons for mood changes in addition to alcohol consumption, such as stress or mental diseases. Moreover, the effect of alcohol on moods can vary based on individual factors like tolerance, metabolism, and mental health history. Therefore, caution is warranted against the generalization of the association between alcohol consumption and mood disorders. 


Road Ahead
The utilization of this modified app as an intervention for reducing alcohol consumption would require a creation of personalized intervention plan with a thorough background check. An investigation regarding the implications of individual factors that can influence both alcohol consumption and mood disorders would be needed. This will ensure development of an intervention strategy that will address the unique needs and circumstances of each individual.
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BACKGROUND
· As per the World Health Report, CVD while affecting more than half a billion people, caused deaths of around 20.5 million people in 2021 (World Heart Federation, 2023).
· In Europe, CVD is causing 3.9 million fatalities annually (Spiteri et al., 2019).
· Even worrisome is the rate of premature mortality, i.e. death before the age of 75 years which has been observed to be rising (Heart UK, n. d.)
· Without intervention, projections suggest that by the year 2030, the global death toll from CVD could reach 23.6 million annually (Ramic-Catak et al., 2023).
· Community-based interventions which focus on diet, physical activity, and reducing smoking and alcohol consumption have been implemented to bring behavioural changes at the individual, group, and institutional levels aiming to prevent or manage CVD risk factors. They were found to be effective in managing blood pressure and blood sugar levels in low-and middle-income countries (Ndejjo et al., 2021).
· In the UK, community engagement interventions customized according to the needs of people from high, middle and low-income countries have been proposed (Nahar et al., 2020).
· Digital health interventions which include digital technology such as wearable electrocardiogram (ECG) are proving to play a crucial role in managing public health,  encouraging medication adherence and lifestyle changes for preventing and managing CVD (Ogungbe et al., 2024).
· A wearable ECG is a small portable device that can be worn on the body and reads the electrical activity of the heart. Different devices like smartwatches, wearable patches, and fitness trackers are equipped with Single-lead ECG functionality fetching data such as heart rate variability (HRV), 
· Most CVD events occur outside of clinical settings and there is no easy and effective way for continuous measurement or monitoring beyond clinical places, these wearable ECGs can be extremely useful for remote monitoring providing data on the daily activities of the patients.
· Wearable ECGs can help in the prevention and management of CVD by providing early and accurate diagnosis.
·  Hence, they can help in health promotion by positively engaging patients by giving real-time information and feedback about their vitals in daily life routines..
Social Cognitive Theory Behavioural Change
· BCT intends to modify or change the health-related behaviours of individuals such as tobacco use, dietary habits and activity levels, alcohol consumption, and sexual behaviours etc.
·  Social Cognitive Theory (SCT) is the most commonly utilized theory of BCT which posits that behaviour can be modified with the acquisition of new learning experiences, proper supervision in comprehending perceptions, and support that facilitates ability development (Glanz, et al., 2015).
· It focuses on the individuals' potential to modify and create environments aligning with their personal goals, achieved as a result of interactions between personal, behavioural, and environmental factors (Glanz, et al., 2015).
· Important components of SCT are
· Self-regulation: Achieved through self-monitoring, goal setting, feedback, self-reward, self-instruction and enlistment of social support
Concept	Meaning  (Glanz, et al., 2015 )	Application to DHT (wearable ECGs)
Reciprocal Determinism	Environment influences the behaviour of individuals  as well as the behaviour of individuals influences their environment	Access to health resources may shape how an individual behaves in maintaining his health requirements. However, by using wearable ECGs he can self-monitor his health and present important data to healthcare providers.
Outcome Expectations	What an individual believes would be the consequences of choosing a particular behaviour, especially in the long term.	It is expected by the individuals that using a wearable ECG will help to detect and prevent heart problems. This would require a change in their attitude and expectation towards continuously wearing the device and monitoring their heart.  

Self-efficacy	Believing in their abilities to include behaviours needed for the desired outcome.	The ability of individuals to use a wearable ECG device appropriately and as per instructions so that accurate heart data can be obtained helps in better decision-making about thier health behaviors.
Observational
learning	The behavioural changes can occur by observing similar behaviours displayed by others in their circle  or through media displays 	Acquiring the knowledge and skills necessary to utilize wearable ECGs and derive advantages from them can be facilitated by observing successful role models or engaging with media displays showcasing enhanced heart management achieved through the use of such devices.
Incentive Motivation	By emphasising the possible advantages or rewards of adopting particular health behaviours, incentive motivation plays a crucial role in influencing people's decisions and behaviours.	Wearable ECG helps in the early detection of heart issues, hence ensuring improved overall cardiovascular health. This can serve as a strong incentive for behaviour change. Other incentives like real-time feedback on achieving set goals can positively reinforce behavioural changes.
Facilitation	Enhancing the chances of  health behaviour changes by making available all the required tools, resources, or environmental changes that are easier to perform.	To be used by the common population, Wearable ECG devices should be made accessible by making them affordable, easily available, and user-friendly for people wanting to monitor their cardiovascular health.
Self-regulation	Include self-monitoring, goal-setting, feedback, self-reward, self-education, and procuring the help of others.
	The information gathered by the wearable ECG like fluctuation in heart rate can be used for self-monitoring and making informed decisions about the next steps to follow such as educating oneself to know the reasons behind such fluctuations or seeking professional help. 
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HEALTH PROMOTION VALUES AND PRINCIPLES
· Health promotion was established as a concept in the Ottawa Charter for Health Promotion (1986) where health was referred to not only as the state of an individual but also as an essential resource to live the life to fullest (World Health Organization, 1986).
· It places the actions into the hands of people to improve their health, hence, giving them control over their health (World Health Organization, 1986).
· Health promotion emphasises the approach that incorporates exogenous and endogenous determinants of health and their interaction with the healthcare system, and is driven by the following five principles (World Health Organization, 1986):
1) Including the population in day-to-day life.
2) Focusses on the action on the causes of poor health
3) Utilizing diverse but related methods 
4) Involves public participation
5) Involves contribution from health care professionals who play important role in health promotion, especially at the primary care level. 
· These principles have been now integrated with values such as Equity, Empowerment, Participation, a Holistic and intersectoral approach and Sustainability to achieve better public health (Jama-Mahmud et al., 2011).
· Digital Health Technology (DHT) has the potential to promote public health by 
· Allowing Access: With the proliferation of smartphones and their integration with Single-lead ECGs, now people living in remote areas can stay in contact with healthcare providers. 
· Empowering people in daily routines and increasing their participation: By providing information about their health and the outcome of their behaviour changes, DHT can offer better self-monitoring encouraging people to take action for their health and seek help on time (Lee et al., 2023) .
· Multisectoral approach: The utilization of wearable ECGs as health promotion intervention will require various sectors to work together such as healthcare organisations, and IT companies. In addition, framing policies by the government to ensure easy access to common people 


	


SOCIAL COGNITIVE  THEORY
IMPLICATIONS OF dhi ON POLICIES, EDUCATION AND RESEARCH


Digital technologies offer potential benefits in enhancing healthcare accessibility, delivery efficiency, and promoting healthy behaviors. Also, they are used  for purposes such as health education dissemination, disease prognosis through AI applications, and monitoring of vital signs through the use of wearable devices.
· Implication on Policies: The application of these DHIs is still new and unregulated which has resulted in the emergence of unsecured and less efficient products (Bayoumy et al., 2021). Measures by the UK government must be taken to approve only medical-grade devices that have shown clinical efficacy for use in healthcare or personal settings. Moreover, privacy concerns are the most challenging aspect of any digital intervention. Instances of recent occurrences of health-related data breaches, and unauthorized remote manipulation of defibrillators underscore developing strategies safeguarding data.  
· Implication on Education: DHI has improved patient education and helped with the behaviour modification process by using formats such as interactive games, audio, video, and textual articles. The involvement of patients in their care is crucial for improving health results (Kuwabara et al., 2020). 
· Implications on Research: Research is necessary to evaluate the effectiveness of digital interventions in achieving health outcomes and behavior change. It should focus on tracking technological and behavioral performance, as well as cost-effectiveness and disparities in implementation.

OUTCOME OF DIGITAL HEALTH INTERVENTION
CVD is associated with modifiable behavioral factors such as smoking, and physical inactivity, that can be addressed through lifestyle changes. Using behavioural change theories, such as Social Cognitive Theory (SCT), to guide the delivery of digital health interventions using wearable ECG devices can have significant outcomes such as
· Adoption of new behaviours such as proactive self-monitoring (Sawyer et al., 2023)
· Improving self-efficacy which is the belief in own’s ability to embrace behavioural changes. In this case, the feedback obtained from these devices can help them to promote behaviours such as healthy eating or physical activity to maintain their heart health. 
· Setting achievable goals and reinforcement through constant reminders, Digital intervention can promote long-term positive outcomes (Morrison, 2015).
However, obstacles related to using technology or analyzing data can lower one's confidence in their abilities. Additionally, since this is a new technology, individuals may feel overwhelmed by its complexity and may feel incompetent to make meaningful behavioural adjustments connected to their health (Morrison, 2015.  To boost proficiency, it is crucial to receive adequate training and continuous support. Also, adoption of such changes varies among individuals, and external factors such as access to technology and socioeconomic status can affect the effectiveness of interventions. 
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CVD refers to a “Group of disorders of the heart and blood vessels”
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“Health promotion is the process of enabling people to increase control over,
and to improve their health” - Health Promotion Glossary, 1998
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